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Dipotassium Bbodizonate and the pr odiaction Ibereaf 



Ve, Shionogz & Co. Lm^ a Japanese 
Body CoiporatB of 12, 3-duixiie, Dosho- 
macH H|£^shi-ku» Osaka, Japan, and Uno- 

CHEMICAL InSIITOTB OP THE PiXARMACO- 

LOGICAL Rbsbascs Foundaiton, a Japanese 
Body Onporate of 2--9fi3 Daita, Setagay&- 
fcD» Tokyo, Japan, do henSby deckre tbc m- 
vendon, for modi we pray Oat a patent may 
be panted to ui^ and the method by which 
k IS to be peifonned, to be partxcolaxfy 
described m and .by the follbwhig stote- 



The present invention relates to dipotassiom 
ihodizonate and fmxhzcticHi thereof. 

It is an^ t^tct of the present invention to 
embody d^otassium ihodizonate as an and- 
diabetic agent Anodicr object ol this inven- 
tion is to embody an improved |aocess for 
prq)aziQg dipotaniom itindizonate. These and 
other objects will be apparent, to those con- 
yenaat vidi the art to which the present 
invcatioa p**^*^^ from iht subsequent dcs- 
c ripti op. 

The said dqwiassnmi ihodizonate is leprfr- 
sented by the following formula 



(X) 



Rhodizonic add and its salts are known 
compounds, and the known mediods of syn- 
thesising them m rq>resented as follows: 
(1) oxidation of inositol, hezahydrozybenzene 
or tetrahydroquinone; (2) reduction al tri- 
quinoyl; 0) pdycondensation of gfyoxal 

Hie first and second of the above three 
methods are not prafitsble for the mass i»o- 
ductian of ihnd&cmtr add because of ex- 

lPtiee4s.6d.] 



pensive&ess of the startmg mafiaial and the 
difficohy of obtaining it on any industrial 
scale. Tise thud mediod of ylypnndenstng 
g^osal is jnofitable for piodudng^ rhndizonic 
acid and its sahs, since the sffwrting gjtyozal 
can be provided in large amounts and at low 
cost from the petrochemical industry. 

As to the above third method, only poly- 
condensing gl^xal in the presence of sodium 
sulfite and sodium carbonate to give sodium 
rhodizonate is known ^.S.SJL Fat No. 
135,479). This method is a modification of 
die method of prquuing tetzahydroquinone 
salt by condensation of glyosal (Organic Syn- 
dieses, VoL 42, p. 90-92 (1962)}. How^ 
ever, in the said l" M » w n method a large ommmf 
cf tetrahydroxyquinone sodium s& is ob- 
tained as a byproduct besides the sodium 
rhodizonate in the teactiaa mixture owing to 
the solubility of sodium diodizonate in water 
and the inappropriate l^drogcn ion concen- 
tration of the reaction mhctare. Sq^aration 
and piirificatiop of the two products are diffi- 
cnh. Therefore, the said method is mappxO" 
priate as a process for prqiaring pure 
diodizonic add salt 

The present process for preparing di- 
potassium rhodi^tftnafe is an Tiwp ip^ y i nff it of 
the said kn o w n yyif^ff^j 

The present process compdses pofy- 
condcnsing glyoocal oridatively in the pre- 
sence of a potassium salt of carbonic add. 
and a potassmm salt of siilfurons add to pre- 
pare dipotassium thodizonatr. This process is 
effected ordinarily in an aqueous solvent at 
room tcn]^)erature or while hpyt rrg in aerial 
or oxygenic stream. At this dme, the reaction 
miAuie is kept at a hydrc^en ion conoen- 
tradon (pH) of neutral to aTfealtnp range, 
ordinarify 7.5 to 9.0, favourably 8.3 to 8.8. 
The terms "potassium salt of carbonic add" 
and "potassium salt of sulfurous add" are 
respecdyefy intended to mean the salt 
idng potassium ions and carbonic 
and the salt generating potas- 
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fft^M and sulfurous ions. Ex- 

awipW of the fanner are potasshnn car- 
booate and potassium bkaxbonate and of the 
latter, potassium sidfite and potassium bi- 
5 sulfite. In the present process both tte^ salts 
are used in combination as the reagents. 

These reagents serve not only for adjust- 
t nfwt- of the hydrogen ion cancenlration but 
aUn for oontcoUing oxidative condensation by 
10 o^gen. For accelcratian of die reaction rate, 
there may be favourably used a very small 
amount of potassium cyanide as a catafysL 
In the i»esent process the produoed di- 
potassmm rfaodizonate can be easily re- 
15 covered from the reaction mixture owing to 
Its difficult sdubility in water and easy sofai- 
biliiy of other salts. 

Dq^otassium rfaodizcHiate obtained in the 
pKsent process is used, as is generaUy knom. 



as a detecting reagent for a hcavy^ metallic 
ion. By the studies of the present inventat% 
the present campouml is found to be vfliy 
useful as an y***:i^»Q^<*Hr drug. 

Pure dipotassinm rhodizorndpe -chained in 
the piesent invention and its derivatives (e.g. 
free add, mlrnim gnifj mfiC"**™™ organic 
base salt, etc) show a blood sujgar decreasing 
activity, th*"' ts, antidiabetic activity, as shown 
by insuline or mesozalic add, in bi oln gfc a j 
and ri?"'"'l tests. The biological and medical 
activitis of the dipotasstum sak obtained in 
the present piooeas are iUnstntively shown 
as follows: 

(n Bixdogical test 

Blood mip*r decreasipg noe m ndot two 
boots after tbe oral adminisriation cf di- 
potasstum ffaodizonateu 
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Dose (g/kg) 


Number of 
t<^gt amsoals 


Blood sugar decreasing 

«»(%) 


3.1 


5 


-75 


1.8 


6 


-80 


l.p 


8 


—56 


0.5 


5 


—32 


0.3 


6 


-8 


0.1 


8 


+14 . 



(U) dinical test ^ 

40 Wlten 0 J g of dqwtBsshim rfaodizonate is 
orally administered three times a day to a 
(man, 43 years old}} the tendency 
of blood sugar value is lepicsented by tte 
Drawing attached hereto. 

45 Tbe toxicity of dipotassium rfaodizonate 
by oral administration to mice (Lethal Dose 
50) is over 6 g/kg. The |»esent compound 
shows 100 times the anti-diabetic activity 
towards rabbits as docs sodium meso y n1a t e» a 

50 known drug. The said pharmacological acti- 
vity proves to be derived from the structure 
of rfaodizonic add itself and has no relation 
with the foimation of salts. 

Tlie said dipotassium riiodizonate (I) may 

55 be administered alone or in combination widi 
aocq>table pharmaceutical carriers, die du»oe 
of v^cfa is determined by the pxefened route 
of administration, the sohibili^ <tf the sub- 
stance and standard pharmaoentical practioc. 

fiO In general, the dosage of this substance is €i 
appttadmBOelf the same order of magnitude 
as the dosage of sodium mesozalate, and the 
subsnuioe is useful in die tteatmenr of the 
tfpes of diabetic diseases ofiten tteaied with 



the known anti-diabetic agent. ^Examples of 
phnrm«^'^^ I»qpazations are tahletSi 
njp^ n i Hy ^ piUs» su^tension and sohition. £a 
the iHcparatiDn of tablets^ for es:anq>]e, these 
substances may be com hfn fri with binders 
such as gum tragacanth, acacia» com starch 
und gelatin. It is also usually desirable to 
have present a disintegratiqg agent such as, 
for example, com starch, potato stardi or al- 
ginic fl nd . Also desxrable usually is a hibricatit 
such as stearic acid, magnesium stearate or 
talc aloz% widi a sweetening agent such as 
sfl rc h?"" Flavouring agents may be also used 
such as pei^Kcmini^ oil of wintecgreea or 
cherry flavour. In the piq;»nitioa of capisnles, 
fi^itf^ sucli as enumcraiBd above for tablets 
can also be used. The campoaitions when used 
in the fona of sospension or sobtkm may be 
combined with an aqueooos sugar or smbitol 
type vehide <wt«wi«ng a viscosity control 
agent such as Veegum (iftiflgnegnim aluminium 
silicate)^ methyl cclhilfwe or carbo^metfayl- 
oellulose and a suitable preservative such as 
sodium H«>nTftgrp or parabeas (metM and : 
propyl ^ liydi u a i yb cnzoic add safas). In these 
liqiud prcpararinas cokniriqgi^ flavoDtntgs and 
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buffers can also be iT'''^^<*(^ to produoe a 
' more pfaanxiaoeudcally d^gaot^ prepa ra ti o iL 
The oon^NBEtiaDS c ontaining tbe 
potBssmm ifaodiionate may be dispaised In 

5 dosage unit fonns for a dmy dieia- 
pcutic dose or in ""ail^ imita for nniltQile 
doses or in kuger unhs for division into 
sis^gle dose& Paieoteral composidaos can also 
be di^osed bk stngje imics or in latgei 

10 qiiaotidcs fnm wfaxcfa single doses are wfib- 
drawn at die time (tf use. 

Prc8end]^>prefetrcd and pzacttcai embodi- 
ments of dtt present inventiQa axe iUustra- 
txvely shown m tlie f (blowing Examples. In 

15 these F-vnmpipg^ the relatiosish^ of parts by 
wei^xt to parts by volume is die same as that 
between grams and milliliters. Temperatmes 
aie set fordi in degrees cemjgmde. 

BSAMFLB 1. 

20 To' distilled water (1380 parts by vohmie), 
there is added a nevdy prepared aqueous soh>> 
tion of glyioal (40%^ (}45 ports by weig^) 
at 60^ C under stkrmg. Hie resoteant mix- 
ture is made unifoam at 60— €2*' C f or 2 

2S hours. After heating at 72° C onc^ tl^ re- 
action mixture is dulkd and adjustnl to pH 
5* 6 5 .8 widi anhydrous potassmm carbonate 
(18.4 parts by w^ght). 
On the omer himdj patassuan cyanide (6 

90 parts by weight) is added to a solution of 
potassmm caibooate (3SH) parts by weight) 
and potassium sulfite (difaydiate) (291 parts 
by weight) in water (2000 parts by vdume) 
and the resuhant mizture warmed at 30° C 

35 To the said second sdudon, there is added 
dropwise the first 8<^on at pH 8.3--8.8 
in 1 hour. After finiching the dcopping> the 
reaction mixture is stirred at 35° C for 30 
fhtniffM and allowed to stand overnight tmder 

40 ioe-co(rfing. The prccoMtated d^>otassinm 
rfaodizonate as purple-bkck fine crystals is 
collected by filtration from the reaction mix* 
ture^ washed with 10% potasaum acetate and 
cold eihanol and diiecL This substance shows 

45 over 99.5% of purity after qnantiniiive tesL 
BSAMFUB 2. 
The reaction a effected as in Exan^k 1 
by ttsing potassium bicaib<mate and potassium 
sulfite dihydrate as the reagents for & second 

50 sohitidn^ and executed at pH 8.6 at 32-« 
35° C The j^roduct shows the same result of 
IR spectnun m comparison with pure dipota»- 
sium rhodizonntc which is prq>ared firom pure 
rhodizraic acid. 

55 The fbUowing Examples ilhistrate the pr^ 
paration of phaxmaoeulicai products comaia- 
mg potassium rhodizonate as obtained above^ as 
the active ingredient 

BSAMPUS 3. 

60 Dipotassium rhodizonate (jL50 Idlograms), 
lactose ^.47 kilograms;), cornstarch ^3.48 
kilograms) and magnraiiim stearHte (2.10 
kilograms) are mixed tpgedier and slugged. 
The slugs are crushed and passed timmgh a 

65 30 mesh screen. The resulting granules axe 



mixed with magnesium steaxate (2.45 kikK 
grams) ta W fitrd in usual way to give 
lOOjOOO tablets. Each, tablet wdigjUng 180 

mniigrttTna rfrntntna 25.0 «iiHSgrama fjf thc 

active ii^gtedienL 7D 

ESAMFLB 4. 

Dqxitassfami ihodisonate (10.00 kilognms) 
and lactose (TOM kilograms) are mixed, 
granulated with a 10% acada sdution and 
dried. The granulate is forad through a 16 75 . 
mesh screen and, thereafter, mixed with sodium 
lamyi sulfate (0.20 kilogram), magneaum 
stearate (1.00 kilogram) and potato starch 
(8.80 kilograms). The resultant mixture is 
taUeted in the usual way m give 100,000 80 
tablets. Each tablet weighing 40 milligrams 
mttrntriQ 20.0 milligrams of the active ish 
gredient, 

Ekamflb 5. 

Dipotassium xliodizonate (125 grams) is disH 8i5 
«^ved in i^ysiblogical salhie sduticm to make 
10 litres and filtoed. The resultant sohmon 
is filled mxo 5,000 ampoules under nitrogen 
atmosphere and the ampoules are sterilized 
at 115° C for 30 minutes. Each anqxnsle (2 90 
millilitres) t^ntnmft 25.0 *wi|| < gy«tw« of *^ 
pp^i y^ ifi gffp di ffn fi. 

WHAT WE CLAIM IS:— 

1. A process for prqwing d^jxitassium 
rfaodizDoate which comprises po^foondeosing 95 
glyoxd ocndatively In the lurcsenoe of a 
potassium salt of caibonic add and a potas- 
sium salt of sulfurous add. 

Z A process as daimed in dauu 1, wiierein 
the condensation is carried out at a pES of 100 
from 7.5 to 9.0. 

3. A process as rtnlmmA IB, claim 1 or 
claim 2 wherein the gjlyosBl is ff^n d f usfd in 
the presence of potassium ^^anide aa cata- 
lyst. 105 

4* A process for prq)aring dqwtassium 
rhodizonate substantial]^ as describgd hereini, 
with i f-f pi qn^ to the foregoing Examples 1 
and 2. 

5. Dipotassium rhndfroiiate wiien prq>ared 110 
by tlie process HawnpH ^ny one <tf daims 

1 to 4. 

6. ^ A pharmaceutical composition cqixh 
pridi^ dipotaasinm xfaodizonate as fiarniwH 

m dami 5, as active iqgredien^ together widi 115 
a solid phannarmtical cankr. 

7. A oompodtion as riajm^rft |q chum 6, 
idiexein the carrier is one or more of gum 
tragacanth, acada, com starch, g^ladn, potato 
starchy aigmir acid, stearic acid, t«a|ii>* ^ i ii m 120 
stearate or 

8. A pharmaoeutical cnmpnOTt^' qn com** 
prising d^wtassiom rhodizonate as **iftitir^«»^ 
m daim 5, as active ingredient, together with 

a liquid phaxmaceodcal carrier. 125 

9. A compositian as rjaSmprf In rlnim 8^ 
wherein the carrier is aqueous sqg^ or mbitol 
or a mixture thereof. 

10. A i^iarmaceutical composidon com* 
pris^g dipotasshun chodiamate as dauned 130 



in Maim 5^ as sccive ingcediesi;, the oompoSH 
turn bdng in tfae fonn (f . tablets, cap^ilfis, 
pills a suapensiim or a sonninn . 

IL A metbod of treatmg diabedc diseases 
In anibaals odier dian homo sipiens m^iicfa 
oomprises die dosage adnuDistradan of 
a pbannaceudcal pxqnratian ooaipnsxzig di- 
pfrtyfytitm liiodizDoate as claimed In daim 
5> as an acdve iqgndient 



12. A phaxmaoeiitscal aunposadon omor. 10 
prising dqMftassxum xhodirooatB as danned in 
Hnnn 5, as scdvc ipgiodient substantially as - * 
described herein with zeference to the .fare- 
going Hvninplgfi 3, 4 and 5. ^ ' 
SmONOGI & CO., LTD., 
Pbr: Bool^ Wade & Tennam^ : 
112, l^dton Gaxden» London, B»C1» 
Ghaitaped Bstent AeeatB. 
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